Relevance of pharmacokinetics and pharmacodynamics of inhaled corticosteroids to asthma.
The pharmacokinetic and pharmacodynamic effects of inhaled corticosteroids (ICS) have shaped the efficacy and safety of these agents in the treatment of asthma. Important pharmacokinetic and pharmacodynamic characteristics that can enhance the efficacy of ICS include small particle size, high glucocorticoid-receptor-binding affinity, long pulmonary residence time and lipid conjugation. These characteristics can increase or prolong the anti-inflammatory effects of an ICS. Important pharmacokinetic characteristics that can enhance the safety of ICS include on-site activation in the lung, low oropharyngeal exposure, negligible oral bioavailability, high protein-binding and rapid systemic clearance. The degree of oropharyngeal exposure is relevant to local side-effects, such as oropharyngeal candidiasis, dysphonia and coughing. Pharmacokinetic properties that influence the degree of systemic exposure are relevant to the pharmacodynamic effect of ICS-induced hypothalamic-pituitary-adrenal axis suppression and cortisol suppression, an indicator of potential long-term systemic side-effects, such as reduced growth velocity and bone density, fractures, and skin bruising and thinning. Therefore, significant differences in the pharmacokinetic and pharmacodynamic characteristics of the currently available inhaled corticosteroids warrant careful consideration when used in clinical practice as they may result in differences in efficacy and local and systemic safety profiles.